The article concludes with a discussion of cost estimates from the Employer Costs for Employee Compensation (ECEC) data.
Background
For the ECI, BLS uses a probability-proportional-to-size (PPS) sampling procedure to select establishments from a sample frame, then assigns a 6-digit NAICS code to each establishment. For each sampled establishment, BLS field economists use an additional sampling procedure that ensures a random sample of jobs. Once the jobs are selected, they are matched to occupations, as defined by the SOC system. At the initial contact with the establishment, the field economists collect wage and benefit data pertaining to the selected jobs and subsequently update the data each quarter.
Weights are used to derive population estimates from the survey sample. With regard to the ECI, employment cost data from the sample are multiplied by the appropriate weights to obtain unbiased estimates for U.S.
civilian, state and local government, and private-industry workers. 5 Two sets of weights are used in the ECI: sample weights and fixed-employment weights.
Sample weights. Sample weights, also referred to as establishment-occupation weights, are assigned to each surveyed occupation within each establishment in the ECI sample. They reflect the inverse probability of selection of the establishment from the sample frame of all establishments within the scope of the ECI. Further, they reflect the inverse probability of selection of each occupation within the establishment. The sample weights are used to calculate current-and previous-quarter average hourly compensation costs for occupational groups within industry categories in private industry and state and local governments.
Fixed weights in the ECI. Fixed weights in the ECI are employment counts that remain the same over time until the next reweighting. A fixed employment weight applies to the broad occupational category within an industry category that the specific jobs represent. For example, in a particular industry, data might be collected from 20 establishments. In each establishment, a set of occupations will be selected randomly with a probability proportionate to the occupation's employment in the establishment. In one establishment, the field economist might select industrial engineers, secretaries, and janitors. In another establishment in the same industry, the field economist might select architects, order clerks, and cooks. When BLS economists in the Office of Compensation and Working Conditions (OCWC) assign these occupations to the 2010 SOC categories of the ECI, they classify engineers and architects into the professional and related occupations category, secretaries and order clerks into the office and administrative support occupations category, and janitors and cooks into the service occupations category.
Occupational groups within industry categories are known as estimation cells, or cells for short. There are nine occupational groups (including management, business, and financial occupations; sales and related occupations; and service occupations) defined for each industry in both private industry and state and local governments. While the occupational groups for private industry and state and local governments are the same, the industry categories are different.
There are 58 industry categories defined for private industry (including construction, and food services and drinking places) and 13 industry categories defined for state and local governments (including health care and 3 social assistance, and colleges, universities, and professional schools). Private industry sample jobs are sorted into 522 estimation cells (9 major occupational groups sorted across 58 industries) while state and local government sample jobs are sorted into 234 estimation cells (9 major occupation groups sorted across 13 industries). These changes to the classification systems have affected ECI estimates to varying degrees. The 2010 edition of the SOC had changes that necessitated reclassification of some occupations to a different occupational category. 7 The change that had the most potential to impact the ECI, because of the number of workers affected, was the reclassification of flight attendants from service occupations to transportation and material moving occupations. However, because the overlap between 2000 SOC and 2010 SOC for these occupations is greater than 98 percent, this change had a negligible impact on the service occupations and transportation and material moving series. 
Reasons for reweighting
ECI measures are used in three main types of analysis:
• Measurement of the total change in labor cost over the time period for which the indexes are available • Measurement of the current rate of change in labor costs No single index can be ideal for all three types of analysis. For instance, an index that is appropriate for analyzing long-run changes will not be the best for measuring the current rate of labor cost increases, and vice versa.
If the ECI were used only to measure the long-run change in labor costs of a fixed set of labor inputs, the employment weights would seldom need to be updated. Similarly, the value of the ECI in comparing changes in labor costs over different subperiods depends on holding the weights fixed for extended periods. The unchanging weights are necessary, in these cases, to ensure that the same set of labor inputs are compared over time.
In contrast, if the ECI is used to measure the recent rate of labor cost increases, then weights should be as If the ECI's employment weights were changed every quarter to improve the measurement of current rates of labor cost increases, it would be possible to derive a type of Laspeyres index by multiplying together quarter-toquarter changes (expressed as ratios). Such a "chain" index would provide a better estimate of the rate of labor cost increase for each quarter than the current ECI, which does not change employment weights every quarter.
The chain index would not, however, provide the change in the cost of a fixed set of workers for periods longer than one quarter, and changes for different subperiods would not be for the same set of labor inputs.
The ECI is a compromise between a pure Laspeyres index, which would hold employment weights fixed permanently, and an index that uses new weights each quarter; that is, the ECI's weights are changed periodically after remaining fixed for a number of years. Because the ECI's employment weights remain fixed for long periods, the index could lose its value as a measure of current change.
A number of ECI studies have indicated that the period-to-period change in a fixed-weight Laspeyres index is relatively insensitive to the weights used when the weights vary within the range common to many economic variables. Thus, the quarter-to-quarter changes calculated with a Laspeyres index are apt to be quite close to the quarter-to-quarter changes obtained by using the previous quarter's employment weights. 8 For this reason, the ECI has employed one set of weights for a number of years. This approach preserves the analytical value of the Laspeyres index as a measure of change in labor costs both different subperiods and over the long run.
As the weights become older, however, it becomes increasingly likely that current rates of change using the fixed weights could differ from those based on more recent weights by an amount great enough to be important in economic analysis. 9 To ensure that the ECI will continue to provide a good approximation of the current rate of labor cost increase, more recent weights were introduced. In addition, changes to industry and occupation classification systems, such as the mandated changes to the NAICS and SOC systems, made it necessary to reweight the ECI. Without such changes, the ECI would be less relevant to the economy and less useful when relating to other statistical measures that have transitioned to the new systems.
Consequences of reweighting
The new weights alter what the ECI is measuring when comparisons are made between estimates based on different sets of employment weights. That is, any change calculated by dividing an ECI index number based on new weights by an index number using earlier weights is not in the strictest sense a Laspeyres index estimate.
Reweighting improves the currency of the index, but has the potential to disrupt historical continuity. Between any two periods after September 2013, the relative difference would be the change in the cost of employing the 2012 workforce. However, the ratio of an index for a period after September 2013 to one for a period before September 2013 cannot be interpreted in terms of the cost of employing any fixed workforce; that is, the ratio is not a true Laspeyres index number.
Subindexes. The impact of reweighting on each ECI subindex, considered separately, is the same as that on the aggregate index. The reweighting causes the change in cost for the subindex to be closer to the change in current cost, but it can also result in a disruption of the subindex as a measure of long-run change and of change between periods before and periods after the new weights are introduced. An additional issue is raised, however, when the reweighted subindexes are introduced. This issue concerns the relationship between the change in the aggregate index and the changes in the component subindexes.
The aggregate Laspeyres index can be expressed as a weighted sum of any set of exhaustive and mutually exclusive Laspeyres subindexes where the weights sum to one. 10 This is a very desirable property for two reasons. First, it guarantees that the change in the aggregate index falls within the range of changes in the subindex; the change in the aggregate index cannot be greater than the largest change among the subindexes or less than the smallest (except when rounding). Second, the property also makes it possible to assign the change in the aggregate index to the subindex; that is, one can determine how much of the change in the aggregate is attributable to the change in each subindex.
For comparisons spanning the date on which the new weights were introduced, the aggregate Laspeyres index cannot be expressed as the weighted sum of any set of exhaustive and mutually exclusive subindexes. 
Sources of new weights
The primary source of the new weights is the BLS OES survey, supplemented by data from the QCEW program. 11 The OES survey is a semiannual mail survey of 1.2 million nonfarm establishments over a 3-year cycle. The survey collects occupational employment data by industry and area. BLS produces the OES survey materials and selects the establishments to be surveyed. State Workforce Agencies mail the survey materials to the selected establishments and make follow-up calls to request data from nonrespondents or to clarify data.
Most cells used OES employment counts directly. However, for some state and local government cells (excluding hospitals, educational services, and public administration), employment counts are not available for individual industries because those industries have relatively small employment figures. For these industries, the OES provided total employment by occupational group for state and local governments separately using data imputed from the QCEW.
The imputation for missing industry detail was done by, first, apportioning total OES employment in the combined industries among the component industries using data from the QCEW, and second, apportioning total employment for each industry among the occupational groups by assuming the same occupational distribution in each of the industries as that of state and local governments separately. 
Testing the effects of the new weights
To evaluate the impact of using 2012 weights in place of 2002 weights, BLS researchers conducted a test that September and December 2013 would have reflected both the cost-change effect (the economic change) and the weight-change effect (the change due to using a different set of employment weights).
In order to remove the weight-change effect, researchers applied aggregation weight adjustment factors to the 
Impact of SOC changes on the Employer Costs for Employee Compensation
The Employer Costs for Employee Compensation (ECEC) is a product of the National Compensation Survey which was developed from wage and benefit data that was collected for the ECI program. The ECEC measures employer costs for wages, salaries and employee benefits for nonfarm private, state government, and federal government workers. ECEC estimates are based on current employment weights, so reweighting the ECI has no effect on those estimates. However, beginning with the fourth quarter of 2013, estimates from the ECEC were affected by SOC changes. One change in 2010 SOC that affected both the ECI and the ECEC was the reclassification of flight attendants from service occupations to transportation and material moving occupations.
A second change defined registered nurses more narrowly by removing nurse anesthetists, nurse midwives, and nurse practitioners from this category. This affected the ECEC, and not the ECI, because the occupational categories published for the ECI are broader than the occupational categories in the SOC. (ECI categorizes occupations at the 2-digit SOC level, while nurses are categorized at the 6-digit SOC level.)
There are two general issues with regard to changing SOC definitions.
(1) the overlap of employment between series defined on the basis of 2000 SOC and 2010 SOC; and (2) the difference in compensation costs for the two sets of definitions, specifically, whether the change in cost due to the SOC change is within the range of what could be expected from sampling variation. Table 4 shows that the reclassification of flight attendants from service occupations to transportation and material moving occupations had little effect on 2010 SOC-based employment in either occupational category.
The change was approximately less than 2 percent in both categories. For registered nurses, the effect was somewhat larger, but still approximately less than 6 percent.
Source: U.S. Bureau of Labor Statistics, National Compensation Survey. Table 5 
Appendix: indirect seasonal adjustment aggregation adjustment factor
The formula for the indirect seasonal adjustment of a seasonal ECI series follows: 16 With the reweighting of the ECI in December 2013, the aggregation weights were updated to reflect new employment counts for the industry-occupation cells. Therefore, the aggregation weights for December 2013 ( ) are not equal to the aggregation weights for September 20 ( ). Without any adjustment, the September-to-December change across the weight revision would include both a cost-change effect and a weight-change effect for the indirect series:
To ensure that the September-to-December change in an indirect seasonally-adjusted index reflects only the effect of the cost change, the December 2013 index was multiplied by an adjustment factor equal to . Thus,
0
After the adjustment to the December index, its change from the September index reflects the cost-change effect only. 
